Ultra-short pulse sources in the near infrared have many current and potential applications [1] [2] [3] . Widespread application outside of the laboratory requires low-maintenance, low-cost systems. Fully fibre integrated sources do not require bulk optical alignment nor complicated cooling systems and make use of cheap or potentially cheap components, and are therefore better suited to meet these requirements than their bulk or hybrid bulk-fibre counterparts. However, the development of fully fibre integrated femtosecond pulse sources below $1.3 mm has, until recently, been inhibited by the fact that in this wavelength regime standard fibre is necessarily normally dispersive, thus excluding the use of fibre integrated dispersion compensation or soliton effects for pulse compression. The development of microstructured fibres with zero dispersion wavelengths below $1.3 mm has enabled the recent demonstration of fully fibre integrated sources of 850 fs [4] and 163 fs [5] at a wavelength of 1 mm, although in the latter case an autocorrelation pedestal containing $50% of the pulse energy was unavoidable. Note that, while microstructured fibre based sources have achieved sub-100 fs pulse durations [6, 7] , such systems made use of bulk components and therefore the advantages of full fibre integration discussed above are lost or limited.
An interesting route to the generation of ultra-short pulses in anomalously dispersive fibre is through the use of soliton effects. Many researchers have used the soliton self frequency shift [8, 9] , for example, to develop wavelength tunable hybrid fibre-bulk sources of femtosecond pulses [10] [11] [12] . In [10] , the fundamental soliton that was frequency shifted was formed from the breakup of a higher-order soliton, which in turn resulted from launching high peak power ultrashort pulses into a standard fibre, which was anomalously dispersive at the pulse wavelength. In this Letter we describe a $100 fs pulse source, which operates on a similar principle to that in [10] , but which uses a simple, compact, fully fibre integrated configuration and makes use of the anomalous dispersive properties of the incorporated holey fibre to operate at a wavelength unattainable with conventional fibre. The experimental setup is shown in Fig. 1 . The input pulses were obtained from a modelocked fibre laser, which produced approximately 4 ps sech 2 pulses at a wavelength of 1063 nm with a repetition rate of 51 MHz, and an average power of 4.9 mW. The pulse train was amplified in an ytterbium-doped fibre amplifier (YDFA) to an average power of 23 mW. The amplifier was isolated at both the input and output ends. The autocorrelations and spectra before and after amplification are shown in Fig. 2 . Note that dispersion and self-phase modulation (SPM) in the amplification process have temporally and spectrally broadened the pulses respectively. A polarisation controller (PC) was used to adjust the polarisation state into the birefringent holey fibre. The holey fibre (Blaze Photonics SC-5.0-1040) was fusion spliced to the PC fibre, with an estimated splice loss of 1.3 dB. The holey fibre was 62 m long and had a zero dispersion wavelength of 1038 AE 5 nm and a nonlinear coefficient of $13 W À1 km
À1
. The polarisation controller was adjusted until a spectral feature, isolated from the pump and centred at 1113 nm, became apparent (Fig. 3b) . The autocorrelation at the holey fibre output for this polarisation state is given in Fig. 3a , and indicates a pulse FWHM of 106 fs, assuming a sech 2 intensity profile. The pulse quality is remarkably clean, with no wings and a low ($3%) pedestal. Spectral filtration verified that the 106 fs pulses were contained in the spectral feature centred at 1113 nm. The average power at the holey fibre output was measured to be 14 mW. Increasing the amplifier pump power resulted in a shift of this spectral feature towards longer wavelengths, which is indicative of the soliton self frequency shift. Keeping the PC in a fixed position, we tuned the feature wavelength from 1113 to 1173 nm. Further increasing the average power output of the amplifier resulted in more complex spectra, and ultimately the formation of a continuum. By adjusting the PC into a new position, fixing that position and then varying the amplifier pump power, we obtained another tuning range between 1164 and 1220 nm. The pulse duration variation with wavelength is given in Fig. 4 . Note that the maximum measured pulse duration over the full tuning range (1113 to 1220 nm) was 133 fs. 
Conclusion:
We have demonstrated a simple, compact, fully fibre integrated source of $100 fs pulses, which is wavelength tunable from 1113 to 1220 nm.
